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(b) Steady State Measurements:
All the spectroscopic grade solvents like Acetonitrile, DCM, DMSO, EtOH, THF, Toluene, Dioxane, CHCl 3 were purchased from SRL, DMF was purchased from Sigma. The stock solutions of 1 mM concentration of dye were made in Toluene. The concentration of dyes was kept 5 μM for all the measurements. All steady-state absorption and fluorescence measurements were carried out using Cary 5000 UV-spectrophotometer from Agilent Technologies using 1 cm path length quartz cuvettes. All solvent dependent steady-state fluorescence measurements were carried out using HORIBA Jobin Yvon Fluorolog fluorimeter using Origin 8.0 software provided with the instrument. Fluorescence spectra were recorded using 1 cm path length quartz cuvette and keeping both excitation and emission slit at 2 nm with very dilute solutions having OD less than 0.1 at excitation wavelength. All the experiments were carried out at ambient temperature (298 K) as otherwise mentioned.
(c) Fluorescence Lifetime Measurement Using Time Resolved Single Photon Counting
Time-resolved fluorescence measurements were performed using a Hamamatsu MCP photomultiplier (R-3809U-50). All the measurements were carried out at ambient temperature (298 K) using a very dilute solution with OD less than 0.1. The concentration of dyes was kept at 5 M.
(d) Electrochemical Measurements:
Electrochemical measurements were carried out using a CHI 6205 electrochemical analyzer using tetra-n-butylammoniumhexafluoro-phosphate as the supporting electrolyte (0.1 M) and the dye concentration was ca. 10 -3 M. For a tpical electrochemical measurement a glassy carbon as working electrode, Pt wire as counter electrode and aqueous saturated Ag/AgCl as reference electrode were used. In this cell, all the voltammogram were measured at 0.1 V/s scan rate in dichloromethane. The dye solution in dichloromethane was purged with nitrogen for 15 minutes to remove dissolved oxygen. Every time before measurement the electrode was polished on a felt pad with alumina and washed thoroughly. All the measurements were repeated at least three times for reproducibility.
(e) Nuclear Magnetic Resonance Spectroscopy and Mass Spectrometry:
1 H and 13 C{ 1 H} NMR spectra were recorded on Bruker spectrometer in CDCl 3 solvent.
Chemical shifts were reported in ppm scale with respect to the residual solvent signal at δ= 7.26 in CDCl 3 for 1 H NMR at 500 MHz. The mass spectra for all the compounds were recorded using APCI with solutions of dyes in Chloroform.
(f) Density Functional Theory (DFT) Calculations:
The theoretical calculations to obtain HOMO-LUMO profiles of all the compounds were done using Biovia Materials Studio version 2017 with B3LYP as the functional and DNP (double numerical polarized) as the basis set.
(g) Photovoltaic Device fabrication: The PMI-(NMe 2 ) 4 molecule was blended with the 03, 150.57, 150.20, 137.35, 135.71, 133.51, 133.34, 133.12, 128.42, 127.34, 125.01, 119.60, 118.88, 112.10, 111.79, 110.96, 109.82, 102.47, 97.42, 90.48, 89.75, 40.37, 40.33, 38.09, 31.00, 28.96, 24.29, 23.24, 14.30, 10 51, 160.29, 159.81, 137.47, 135.67, 133.80, 133.49, 133.38, 128.46, 127.27, 124.32, 119.76, 118.40, 115.93, 115.13, 114.41, 113.82, 100.73, 96.20, 90.58, 89.70, 55.49, 55.43, 44.20, 38.06, 30.99, 28.92, 24.26, 23.23, 14.29, 10 .78. 76, 139.02, 137.19, 136.93, 129.93, 129.42, 128.51, 128.07, 127.32, 124.84, 120.10, 118.61, 108.41, 108.17, 106.89, 99.80, 44.49, 38.15, 31.02, 29.00, 24.28, 19.17, 18.94, 14.27, 12.09, 11.58, 10 .82. To understand the solvent effects on the optical properties of fluorophores the fluorophore molecule is considered as a dipole in a continuous solvent dielectric. However, the interactions between solvent molecules and dipoles originated from fluorophores affect the energy difference between the ground and excited states, and results spectral shifts. Lets consider and are ground and excited state dipole moments, respectively. The difference of dipole moment can be determined from the Stokes value. In order to get a feel of polarization dependence of spectral profiles, however, the E T (30) function, i.e. molar transition energy, which is an empirical measure of solvent polarity and is based on solvatochromic behaviour of a betaine dye as a probe solute, is of particular interest.
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However, to avoid certain dimensionality problems, the normalized E T (30) function, viz., Solar-cell device fabrication: The device fabrication process and the device structure have been given in supplementary information. In brief, the solar cell has been composed in traditional configuration, i.e., the transparent electrode, indium tin oxide (ITO) was the anode. A bare device without any buffer layer has been prepared. The band diagram of the device is also given as Figure S16 . 
